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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 5/1 7/06 . 

2. ^ The allowed claim(s) is/are 70-90 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) □ All b)DSome* c) M None of the: 

1. ^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 
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attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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DETAILED ACTION 

1 . This office action is in response to preliminary amendment filed on 5/1 7/06. 
Claims 1-69 have been canceled. Claims 70 - 90 have been added. Claims 70-90 are 
pending on this application. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority based on 
applications filed in Japan on 11/17/03 and 6/04/2004. It is noted, however, that 
applicant has not filed a certified copy of the 2003-386898 and 2004-167230 
applications as required by 35 U.S.C. 1 19(b). 

Allowable Subject Matter 

3. Claims 70-90 are allowed. 

4. The following is an examiner's statement of reasons for allowance: 

With respect to claims 70 and 73, in addition to other elements in each respective 
claim, prior art considered individual or combination does not teach an optical signal 
processing method for optically analog-to-digital- converting an optical analog signal 
into an optical digital signal, the method including the steps of: using a plurality of optical 
encoders each including nonlinear optical loop mirrors having input-to-output 
characteristics with different periodicities with respect to light intensity, and outputting a 
plurality of pulse trains of optically encoded signal light from said optical encoders, 
respectively; and performing optical threshold processing on the plurality of pulse trains 
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of optically-encoded signal light to optically quantize the plurality of pulse trains of 
optically-encoded signal light, by using at least one of optical threshold processors each 
of which is connected to each of said optical encoders and includes a nonlinear optical 
device having a nonlinear input-to-output characteristic with respect to light intensity, 
and outputting optically quantized pulse trains as optical digital signals. 

With respect to claim 76, in addition to other elements in the claim, prior art 
considered individual or combination does not teach a nonlinear optical loop mirror 
comprising: wherein said nonlinear optical loop mirror adjusts a phase difference 
between optical signals inputted to the both ends of said optical fibers according to 
power of the control light signal so as to control power of the output optical signal 
outputted from said optical-signal output end, and wherein said nonlinear optical loop 
mirror suppresses a parametric gain caused among the respective branched optical 
signals and the control light signal, so that a ratio of the power of the output optical 
signal to the maximum value thereof becomes equal to or smaller than a predetermined 
threshold value when a difference between phase shifts caused to the respective 
branched optical signals is set to 2nPi (where "n" is an integer equal to or larger than 1), 
where the phase shifts are caused by cross-phase modulation (XPM) generated among 
the respective branched optical signals and the control light signal. 

With respect to claim 85, in addition to other elements in the claim, prior art 
considered individual or combination does not teach a nonlinear optical loop mirror 
comprising wherein said nonlinear optical loop mirror adjusts a phase difference 
between optical signals inputted to the both ends of said optical fibers according to 
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power of the control light signal so as to control power of the output optical signal 
outputted from said optical-signal output end, wherein a dispersion characteristic of said 
nonlinear medium has a normal dispersion characteristic, at a wavelength of the control 
light signal, and wherein one of the following conditions is set to be satisfied: 

(a) a dispersion value of said nonlinear medium at a wavelength of the control light 
signal is equal to or smaller than -0.62 ps/nm/km and a wavelength difference between 
the input signal light and the control light is equal to or larger than 1 6 nm; and 

(b) a dispersion value of said nonlinear medium at a wavelength of the control light 
signal is equal to or smaller than -0.315 ps/nm/km and a wavelength difference between 
the input signal light and the control light is equal to or larger than 20 nm. 

With respect to claim 87, in addition to other elements in the claim, prior art 
considered individual or combination does not teach a nonlinear optical loop mirror 
comprising: wherein said nonlinear optical loop mirror adjusts a phase difference 
between optical signals inputted to the both ends of said optical fibers according to 
power of the control light signal so as to control power of the output optical signal 
outputted from said optical-signal output end, wherein a difference between phase shifts 
caused to the respective optical signals, due to cross-phase modulation (XPM) caused 
between the respective optical signals and the control light signal, is equal to or larger 
than 2Pi, wherein said nonlinear medium has a normal dispersion characteristic, at a 
wavelength of the control light signal, and wherein said nonlinear optical loop mirror 
suppresses a parametric gain caused among the respective branched optical signals 
and the control light signal, so that a ratio of the power of the output optical signal to the 
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maximum value thereof becomes equal to or smaller than a threshold value for optical 
analog-to-digital conversion when a difference between phase shifts caused to the 
respective branched optical signals is set to 2nPi (where "n" is an integer equal to or 
larger than 1), where the phase shifts are caused by cross-phase modulation (XPM) 
generated among the respective branched optical signals and the control light signal. 

With respect to claim 89, in addition to other elements in the claim, prior art 
considered individual or combination does not teach amethod for designing a nonlinear 
optical loop mirror comprising wherein said nonlinear optical loop mirror adjusts a phase 
difference between optical signals inputted to the both ends of said optical fibers 
according to power of the control light signal so as to control power of the output optical 
signal outputted from said optical-signal output end, and wherein the method including 
the steps of: a first step of determining a transfer function and a period (0max) of the 
transfer function, the transfer function being expressed as a relationship of power of an 
input optical signal with respect to power of an output optical signal; a second step of 
determining a threshold value of the output optical signal suitable for optical signal 
processing; a third step of provisionally determining a nonlinearity constant and a 
dispersion characteristic of said nonlinear medium, and a wavelength and a peak power 
of the control light signal; a fourth step of judging whether or not a phase shift reaches 
the period (0max), and proceeding to a fifth step when the phase shift reaches the 
period (0max), while returning to the third step when the phase shift does not reach the 
period (0max); 
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With respect to claim 90, in addition to other elements in the claim, prior art 
considered individual or combination does not teach an optical signal conversion 
method including the steps changing a phase shift difference between the optical 
signals (A) and (B) periodically with respect to change in power of the control light signal 
so as to change power of output optical signal resulted from interference between the 
optical signals (A) and (B), wherein the method includes the steps of suppressing a 
parametric gain caused between the optical signal (A) and the control light signal, so 
that the power of the output optical signal when the phase shift difference is 2nPi (where 
"n" is an integer equal to or larger than 1 ) is equal to or smaller than a threshold value 
for quantization and encoding processing for optical analog-to-digital conversion, with 
respect to the maximum value of the power of the output optical signal. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Contact Information 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Linh Van Nguyen whose telephone number is (571) 
272-1810. The examiner can normally be reached from 8:30 - 5:00 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Rexford Barnie can be reached at (571) 272-7492. The 
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fax phone numbers for the organization where this application or proceeding is 
assigned are ^ . N 7 ^ \ 7 for regular communications and (571 -273-8300) for 
After Final communications. 
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/Linh V Nguyen/ 

Primary Examiner, Art Unit 2819 



